1,2 Recent development of reliable methods for identifying the presence of left atrial ball thrombus, such as TEE, computed tomography, and magnetic resonance imaging, has contributed to early diagnosis and prompt treatment for preventing catastrophic embolic complications. However, left atrial ball thrombus not associated with mitral valve disease and atrial fibrillation is extremely rare. Left atrial enlargement secondary to a low cardiac output and high atrial filling pressure might cause thrombus formation in the left atrial cavity. In fact, left atrial thrombi that developed in patients with restrictive cardiomyopathy was previously reported. 3, 4 Furthermore, in patients with severe left ventricular dysfunction due to valvular or ischemic heart disease, there is a possibility of thrombus formation in the cardiac chambers. In the present patient, the left ventricular dysfunction due to severe aortic valve stenosis may have led to thrombus formation even in the presence of sinus rhythm. However, rapid growth of this ball thrombus is thought to have a connection with other factors.
The relative risk of left atrial ball thrombus in patients requiring hemodialysis for chronic renal failure remains unclear. Nishimura and his colleagues 5 reported a high incidence of left atrial appendage thrombus in patients on maintenance hemodialysis. The process of hemodialysis itself is more strongly associated with thrombosis than the state of chronic renal failure because of activation of neutrophils, monocytes, and platelets from contact with the hemodialysis membrane. Therefore, it was thought that hemodialysis might affect the thrombus formation in the present patient. This is a unique report of left atrial ball thrombus caused by severe left ventricular dysfunction due to aortic valve stenosis in the presence of sinus rhythm. Left atrial ball thrombus should be considered in patient with severe left ventricular dysfunction even though mitral valve disease or atrial fibrillation is not recognized.
Long-term cardiac remodeling after salvage partial left ventriculectomy in an infant with anomalous left coronary artery from the pulmonary artery Anomalous left coronary artery from the pulmonary artery (ALCAPA) is an unusual cause of heart failure in infancy. 1 In this anomaly, left coronary blood flow is reversed with steal into the pulmonary artery. Repeated episodes of myocardial ischemia or infarction cause globally impaired left ventricular function and may substantially increase the risk of surgical correction. In this report, we provide late follow-up on an infant with ALCAPA, who following coronary reimplantation could not be separated from cardiopulmonary bypass. In the absence of circulatory support technology, radical left ventricular remodeling was undertaken with successful results.
CLINICAL SUMMARY
A 5-month-old female infant presented with heart failure manifested by breathlessness and failure to thrive.
Echocardiography demonstrated globally severely impaired left ventricular function (left ventricular ejection fraction 15%) with moderate mitral regurgitation. Coronary angiography showed ALCAPA. An operation was performed to connect the left coronary ostium with the aorta using flaps derived from the pulmonary artery and aorta. These flaps extended the left main stem. 2 Although cardioplegic solution was delivered to both right and left coronary arteries, myocardial contractility was poor after reperfusion and the heart could not sustain systemic blood flow. At this stage, left ventricular ejection fraction was<10% and mitral regurgitation was severe. We did not have access to extracorporeal membrane oxygenation (ECMO) or a left ventricular assist device (LVAD). After 2 hours of supportive perfusion and several abortive attempts to discontinue cardiopulmonary bypass, a radical salvage procedure was attempted. There was no full-thickness dyskinetic scar, so we followed the Batista approach of partial left ventriculectomy by excising around 25% of the left ventricular circumference in the circumflex coronary territory. The myocardium itself showed circumferential endocardial fibrosis and diffuse scar formation (Figure 1, A) . An Alfieri suture was applied to the mitral valve to reduce mitral regurgitation. Cardiopulmonary bypass was discontinued with inotropic support. Echocardiography then showed a much smaller, poorly compliant left ventricle but with only trivial mitral regurgitation. The sternum was closed primarily. Adrenaline infusion was weaned over the following 3 days during which amiodarone was used to suppress ventricular ectopy. The infant survived with resolution of heart failure. Histology of the excised segment confirmed a layer of subendocardial scar along with interstitial fibrosis compatible with a diagnosis of ischemic cardiomyopathy. Now aged 10 years, she is New York Heart Association class I, participates in sport, and has normal physical and intellectual development. In view of her unrestricted lifestyle, a cardiovascular magnetic resonance scan was performed to assess left ventricular function and patency of the reconstructed left main coronary artery. The coronary had a higher than usual origin from the left lateral aspect of the aorta, but normal flow (Figure 2 ). The previously dilated right coronary artery had reverted to normal caliber. Left ventricular ejection fraction was 47% with normal end systolic and diastolic volume indices for her age. There was mild distal anterior hypokinesia and minimal mitral regurgitation through the dual orifice valve. The linear scar at the site of the ventricular anastomosis was the only clear sign of the myocardial resection.
DISCUSSION
There is little follow-up information regarding left ventricular morphology late after repair of ALCAPA in infancy. The purpose of this 10-year follow-up report is to suggest that the infant heart has substantial capacity for remodeling and functional improvement. Surgical and 30-day mortality are substantial for these infants. 3 Because of this, the deployment of ECMO or LVADs has been advocated to sustain the systemic circulation during postischemic myocardial stunning. 4 We have since adopted this approach successfully in infant heart failure using both the Berlin Excor system and the Levitronix centrifugal blood pump. However, many centers still do not have ECMO or LVADs readily available, and so other salvage strategies must be considered. In patients with established transmural scar and a dyskinetic anterior wall, left ventricular aneurysmectomy has been performed. [5] [6] [7] In contrast, this child had a Batistatype partial left ventriculectomy through poorly contractile myocardium with subendocardial scar in a last attempt to sustain life. 2 Ischemic mitral regurgitation was virtually eliminated by reducing ventricular size together with the Alfieri suture. This contributed to the ability to separate from cardiopulmonary bypass, and mitral regurgitation remains insignificant 10 years later. The change from the globular, severely impaired left ventricle to the elliptical shape seen in Figure 1 (B) succeeded but the very satisfactory outcome of the long-term remodeling process was unexpected. Encouraged by this result, we would again consider surgical remodeling in a life-threatening situation with or without additional circulatory support.
